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GDP House Prices Volume of TransactionsZKHUH WKH VDPH FRPSXWDWLRQV VKRZ D OHDG RI IRXU WR nYH TXDUWHUV FI 7DEOH  ,Q
ERWK FRXQWULHV KRXVLQJ SULFH oXFWXDWLRQV DV SHUFHQWDJH GHYLDWLRQV IURP WUHQG DUH
ODUJHU WKDQ WKRVH RI *'3 EXW VPDOOHU WKDQ WKRVH RI WKH YROXPH RI WUDQVDFWLRQV FI
WKH YRODWLOLW\ UHODWLYH WR *'3 UHSRUWHG LQ 7DEOHV  DQG ￿ 7KHVH UHJXODULWLHV DUH QRW
XQLTXH WR WKH 8. DQG WKH 86 )RU H[DPSOH D VLPLODU SDWWHUQ RI KRXVLQJ SULFH DQG
*'3 FRPRYHPHQWV FDQ EH REVHUYHG LQ )UDQFH DQG -DSDQ
,Q DGGLWLRQ WR WKH DERYH UHJXODULWLHV 86 GDWD H[KLELWV QHJDWLYH FRUUHODWLRQ EHWZHHQ
WKH DYHUDJH DJH RI UHSHDW EX\HUV DQG KRXVLQJ SULFHV FI )LJXUH  7KLV LV SUHGLFWHG E\
RXU PRGHO ,Q IDFW LW LV D GLVWLQFWLYH IHDWXUH RI RXU WKHRU\ WKDW \RXQJ DJHQWV FOLPE WKH
SURSHUW\ ODGGHU IDVWHU GXULQJ ERRPV DQG VORZHU GXULQJ UHFHVVLRQV
)XUWKHU VXSSRUW IRU RXU WKHRUHWLFDO IUDPHZRUN FRPHV IURP WKH OLWHUDWXUH ZKLFK
HVWLPDWHV UHGXFHG IRUP KRXVLQJ SULFH HTXDWLRQV 7KLV OLWHUDWXUH SRLQWV WR FXUUHQW LQ
FRPH DQG GHPRJUDSKLF IDFWRUV DV VLJQLnFDQW GHWHUPLQDQWV RI VKRUW UXQ KRXVLQJ PDUNHW
G\QDPLFV￿ $V WR GHPRJUDSKLFV WKH VL]H RI WKH  \HDU ROG FRKRUW PDWWHUV PRVW LQ
WKH 86 0DQNLZ DQG :HLO  0XHOOEDXHU DQG 0XUSK\  UHSRUW WKDW VWXG
LHV RQ 8. GDWD UHYHDO WKH VDPH nQGLQJ IRU WKH  \HDU ROG FRKRUW 7KLV LV DJDLQ
SUHGLFWHG E\ RXU PRGHO $V PHQWLRQHG HDUOLHU WKHVH DJHQWV DUH nUVWWLPH EX\HUV 2XU
PRGHO SUHGLFWV WKDW VKRFNV WR WKHLU FXUUHQW LQFRPH KDYH GHWHUPLQDQW HmHFWV RQ oDW
DQG KRXVH SULFHV $OWKRXJK ZH GR QRW FDUU\ RXW D VWXG\ RI WKH HmHFWV RI GHPRJUDSKLF
FKDQJHV LW ZLOO EH REYLRXV WKDW DQ\ FKDQJHV WR WKH VL]H RI WKH nUVWWLPH EX\HU FRKRUW
ZLOO KDYH VLJQLnFDQW HmHFWV RQ KRXVLQJ SULFHV LQ RXU PRGHO
7KH VDPH OLWHUDWXUH DOVR KLJKOLJKWV WKH H[WHQW WR ZKLFK KRXVLQJ SULFH oXFWXDWLRQV DUH
?ODUJH $V UHSRUWHG LQ 3RWHUED  WKH VWDQGDUG UHSUHVHQWDWLYH DJHQW PRGHO KDV
HQFRXQWHUHG GLpFXOWLHV LQ H[SODLQLQJ WKH REVHUYHG GUDPDWLF SULFH ERRPEXVW HSLVRGHV
RI PDQ\ DUHDV 2IWHQ DXWKRUV UHVRUW WR LQFOXGLQJ SRO\QRPLDOV RI ODJJHG SULFHV LQ RUGHU
IRU WKHLU KRXVLQJ SULFH UHJUHVVLRQV WR FDSWXUH REVHUYHG oXFWXDWLRQV 7KH\ DUJXH WKDW
VXFK DQ DSSURDFK LV MXVWLnHG E\ WKH ZRUN RI &DVH DQG 6FKLOOHU  ZKR UHSRUW VRPH
SUHGLFWDELOLW\ LQ KRXVH SULFH WLPH VHULHV ,W LV LPSRUWDQW WR QRWH KRZHYHU WKDW WKHUH LV
YHU\ OLWWOH HYLGHQFH RI XQH[SORLWHG DUELWUDJH RSSRUWXQLWLHV ZKHQ DJHQWV DUH DVVXPHG WR
RSWLPL]H RQO\ RYHU WKH GDWH RI SXUFKDVH RI D QHZ SURSHUW\ JLYHQ WKDW WKHLU GHFLVLRQ WR
￿1RWH WKDW UHODWLYH WR *'3 KRXVLQJ SULFHV DUH PRUH YRODWLOH LQ WKH 8. WKDQ LQ WKH 86 $FFRUGLQJ
WR RXU WKHRU\ RQH SRVVLEOH H[SODQDWLRQ FRXOG EH WKDW WKH LQFRPH RI nUVWWLPH EX\HUV LV PRUH YRODWLOH
UHODWLYH WR *'3 LQ WKH 8. WKDQ LQ WKH 86
￿)RU H[DPSOH VHH 3RWHUED  DQG 0XHOOEDXHU DQG 0XUSK\ 





































House Price Average Age of Repeat BuyersPRYH KDV DOUHDG\ EHHQ PDGH￿ 7KLV W\SH RI DUELWUDJH LV DOORZHG LQ RXU PRGHO DQG GRHV
WDNH SODFH LQ HTXLOLEULXP 6WLOO RXU WKHRU\ LV DEOH WR DFFRXQW IRU ODUJH KRXVLQJ SULFH
oXFWXDWLRQV GXH WR WKH QHZ FRQFHSWLRQ RI KRXVLQJ SULFH IXQGDPHQWDOV LW GHYHORSV
0RVW RI WKH KRXVLQJ OLWHUDWXUH UHOLHV RQ D UHSUHVHQWDWLYH DJHQW IUDPHZRUN￿￿ %\
GHVLJQ WKLV DSSURDFK GRHV QRW DOORZ IRU WKH NLQG RI LQYHVWLJDWLRQ ZH DUH FRQGXFWLQJ
KHUH ,QWURGXFLQJ ZHDOWK KHWHURJHQHLW\ DQG GRZQ SD\PHQW UHTXLUHPHQWV LQWR D PRGHO RI
WKH KRXVLQJ PDUNHW 6WHLQ  REWDLQV VHOIUHLQIRUFLQJ PXOWLSOLHU HmHFWV DQG PXOWLSOH
HTXLOLEULD +LV PRGHO LV VWDWLF ZKLFK SUHFOXGHV DGGUHVVLQJ WKH FRPRYHPHQWV RI SULFHV
DQG YROXPH RYHU WLPH DV ZHOO DV WKHLU UHVSRQVH WR VKRFNV )XUWKHUPRUH DV SRLQWHG RXW
E\ .L\RWDNL DQG 0RRUH  DQG 2UWDOR0DJQu H  VKRFNV PD\ KDYH DPSOLnHG
DQG SHUVLVWHQW HmHFWV LQ D G\QDPLF VHWWLQJ ZLWK GRZQ SD\PHQW FRQVWUDLQWV $V LQ
WKH ODWWHU SDSHU WKH SURSRUWLRQ RI FUHGLW FRQVWUDLQHG DJHQWV LQ RXU PRGHO oXFWXDWHV
HQGRJHQRXVO\ 7KH PDLQ GLmHUHQFH LV WKDW ZH DOORZ IRU ZLWKLQFRKRUW KHWHURJHQHLW\
7KH UHVW RI WKH SDSHU LV RUJDQLVHG DV IROORZV 6HFWLRQ  SUHVHQWV WKH PRGHO 6HFWLRQ 
SURYLGHV DQ DQDO\WLFDO FKDUDFWHUL]DWLRQ RI HTXLOLEULXP SULFHV DQG WUDQVDFWLRQ YROXPH LQ
D SDUWLFXODU FRQnJXUDWLRQ RI RXU PRGHO 6HFWLRQ  H[DPLQHV WKH UHVSRQVH RI WKH PRGHO
WR WUDQVLWRU\ DQG SHUPDQHQW LQFRPH VKRFNV QXPHULFDO H[DPSOHV FODULI\ WKH GLVFXVVLRQ
6HFWLRQ  H[WHQGV RXU PRGHO WR LQFRUSRUDWH D UHQWDO VHFWRU 6HFWLRQ  GLVFXVVHV DQ
DOWHUQDWLYH IRUP RI WKH GRZQ SD\PHQW UHTXLUHPHQW ZKLFK KHOSV H[SODLQ WKH OHDG RI
WUDQVDFWLRQ YROXPH RYHU SULFH 6HFWLRQ  FRQWDLQV FRQFOXGLQJ UHPDUNV
 7KH 0RGHO
&RQVLGHU D OLIHF\FOH HFRQRP\ ZKHUH DJHQWV OLYH - SHULRGV (DFK SHULRG D PHDVXUH RQH
RI DJHQWV LV ERUQ HDFK RI WKHP LGHQWLnHG E\ D QDPH L  >@ 7KLV LQGH[ GHWHUPLQHV
WKH VL]H RI WKH HQGRZPHQW RI D QXPHUDLUH FRQVXPSWLRQ JRRG WKDW WKH DJHQW UHFHLYHV
0RUH SUHFLVHO\ WKH HQGRZPHQW DW GDWH W IRU DJHQW L RI DJH M   - LV
HWLM    LZWM 
￿&I WKH VXUYH\ E\ &KR  7KLV UHVWULFWLRQ RQ DUELWUDJH EHKDYLRU VHHPV UHDVRQDEOH JLYHQ WKH
KLJK OHYHO RI UHDO HVWDWH WUDQVDFWLRQ FRVWV DQG PDQDJHPHQW IHHV IRU UHQWDO SURSHUWLHV
￿￿6HH 'L3DVTXDOH DQG :KHDWRQ  DQG 0LOHV  IRU H[FHOOHQW RYHUYLHZV
VR WKH SRRUHVW DJH M DJHQW UHFHLYHV ZWM DQG WKH ULFKHVW DJHQW RI WKLV FRKRUW UHFHLYHV
ZWM :H DVVXPH WKDW WKHUH DUH QR EHTXHVWV RU HTXLYDOHQWO\ IRU RXU UHVXOWV WKDW QR
EHTXHVW LV UHFHLYHG XQWLO DJHQWV KDYH DGYDQFHG D IHZ VWHSV DORQJ WKH SURSHUW\ ODGGHU￿￿
2WKHU WKDQ WKH QXPHUDLUH JRRG WKHUH DUH WZR DGGLWLRQDO FRPPRGLWLHV LQ WKH HFRQ
RP\ oDWV DQG KRXVHV 7KH\ DUH ERWK DYDLODEOH LQ n[HG DPRXQWV 6) DQG 6+ UHVSHF
WLYHO\ :KLOH \RXQJ DJHQWV PD\ OLYH ZLWK WKHLU SDUHQWV DOWKRXJK DW D XWLOLW\ FRVW IRU
WKHPVHOYHV EXW QRW IRU WKHLU SDUHQWV (DFK DJHQW PD[LPL]HV D WLPHVHSDUDEOH XWLO
LW\ IXQFWLRQ RYHU EXQGOHV RI WKH QXPHUDLUH JRRG F DQG WKH W\SH RI KRXVLQJ KZ L W K
K I 3)+J ZKHUH 3 ) DQG + VWDQG IRU SDUHQWV oDW DQG KRXVH UHVSHFWLYHO\ 7KH
LQVWDQWDQHRXV XWLOLW\ LV DVVXPHG DGGLWLYHO\ VHSDUDEOH LQ WKH QXPHUDLUH DQG KRXVLQJ
8F*K 7R FODULI\ RXU DUJXPHQW ZH DVVXPH 8 WR EH OLQHDU $JHQWV GLVFRXQW
XWLOLW\ XVLQJ D GLVFRXQW IDFWRU ZKLFK ZH DVVXPH WR H[FHHG    UW IRU DOO W ZKHUH
UW LV WKH H[RJHQRXVO\ JLYHQ LQWHUHVW UDWH 7KLV DVVXPSWLRQ WRJHWKHU ZLWK OLQHDU XWLOLW\
DQG WKH VWDQGDUG QRQQHJDWLYLW\ FRQVWUDLQW \LHOGV D WULYLDO RSWLPDO FRQVXPSWLRQ SODQ
IRU WKH QXPHUDLUH JRRG VDYH HYHU\WKLQJ IRU WKH HQG
7KH PRVW LPSRUWDQW IHDWXUH RI RXU PRGHO LV WKH LQWHUDFWLRQ RI \RXQJ FRQVWUDLQHG
EX\HUV DQG ROG XQFRQVWUDLQHG KRXVH VHOOHUVoDW EX\HUV 7R REWDLQ VXFK DQ LQWHUDFWLRQ
RQ WKH KRXVLQJ PDUNHW￿￿ ZH SURYLGH WKH ROG ZLWK D XWLOLW\ PRWLYH IRU GRZQVL]LQJ WKHLU
KRXVLQJ VWRFN :H DVVXPH WKDW DV DJHQWV DJH WKH\ SURJUHVVLYHO\ ORVH WKHLU WDVWH IRU D
KRXVH DQG VRPH RI WKHP HYHQWXDOO\ SUHIHU D oDW 6SHFLnFDOO\ ZH DVVXPH WKH IROORZLQJ
IXQFWLRQ IRU WKH XWLOLW\ RI KRXVLQJ VHUYLFHV
*3LM X
3   L M
*)LM L M
*+LM X
+ !  L LI MM
+ 
*+LM X
+  L c cM L LI M
+  M  -
ZLWK X+   DQG cM !  VWULFWO\ GHFUHDVLQJ LQ M7 K X V  M+ LV D WKUHVKROG DJH
6WDUWLQJ DW WKDW DJH HDFK DJHQW
V XWLOLW\ SUHPLXP IRU KRXVHV RYHU oDWV GHSHQGV RQ KHU
QDPH DQG DJH LW LQFUHDVHV ZLWK WKH LQGH[ L DQG GHFUHDVHV ZLWK WKH DJH M ,Q SDUWLFXODU
￿￿7KH FUXFLDO DVVXPSWLRQ IRU RXU UHVXOWV LV WKDW WKH KRXVLQJ FRQVXPSWLRQ SDWK RI DW OHDVW VRPH
DJHQWV LQ WKH HFRQRP\ LV FRQVWUDLQHG E\ WKHLU ODFN RI OLTXLGLW\ GXULQJ WKH HDUO\ VWDJHV RI WKHLU OLIH
6XFK DQ DVVXPSWLRQ LV ZLGHO\ VXSSRUWHG E\ WKH HPSLULFDO HYLGHQFH HJ (QJHOKDUW 
￿￿%\ KRXVLQJ PDUNHW ZH PHDQ WKH PDUNHW IRU ERWK oDWV DQG KRXVHV 6LPLODUO\ ZH VKDOO UHIHU WR D
SULFH LQGH[ IRU WKH KRXVLQJ PDUNHW DV WKH KRXVLQJ SULFH
DJHQWV ZLWK QDPHV FORVH WR ]HUR SUHIHU WR OLYH LQ D oDW IURP DJH M+ RQ 7KH SDUDPHWHUV
cM PHDVXUH WKH GLVSHUVLRQ RI DJHQWV
 KRXVLQJ SUHIHUHQFHV￿￿
$JHQWV PD\ VDYH DW WKH LQWHUHVW UDWH UW H[RJHQRXVO\ JLYHQ 7KH\ FDQ ERUURZ DW
WKH VDPH LQWHUHVW UDWH EXW RQO\ XS WR D OLPLW :H DVVXPH GZHOOLQJV DUH WKH RQO\
FROODWHUDOL]DEOH DVVHWV $JHQWV DUH ERUQ ZLWK QR DVVHWV /LYLQJ ZLWK RQH
V SDUHQWV LV
IUHH DQG KDV ]HUR FROODWHUDO YDOXH /HQGHUV KDYH WKH ULJKW WR VHL]H DVVHWV LQ WKH FDVH
RI GHIDXOW 'XH WR VRPH LPSOLFLW WUDQVDFWLRQ FRVWV OHQGHUV GR QRW DOORZ ERUURZHUV WR
KROG D GHEW KLJKHU WKDQ D n[HG SURSRUWLRQ o RI WKH GLVFRXQWHG H[SHFWHG QH[W SHULRG







ZKHUH VW GHQRWHV VDYLQJV KHQFH bVW LV WKH DPRXQW ERUURZHG DQG TK
W GHQRWHV WKH WLPH
W SULFH RI D GZHOOLQJ RI W\SH K I )+J￿￿ $W WKH WLPH RI SXUFKDVH WKLV FRQVWUDLQW
DPRXQWV WR D GRZQ SD\PHQW UHTXLUHPHQW ZKLFK GHSHQGV RQ WKH YDOXH RI WKH GZHOOLQJ
DQG WKH DQWLFLSDWHG SULFH FKDQJH WKH UHTXLUHG GRZQ SD\PHQW HTXDOV TK
W b oTK
W￿￿  
UW 7KH UHVW RI WKH WLPH WKLV FRQVWUDLQW OLPLWV WKH DPRXQW RI KRPH HTXLW\ ORDQV
$Q DGYDQWDJH RI WKLV IRUZDUG ORRNLQJ ERUURZLQJ FRQVWUDLQW LV WKDW LW FDSWXUHV WKH
REVHUYDWLRQ WKDW LQ SHULRGV RI ERRPV OHQGHUV WHQG WR DOORZ KLJKHU ORDQV LQ SURSRUWLRQV
WR WKH SULFH RI WKH SXUFKDVH ,Q SHULRGV RI KRXVH SULFH GHFOLQH OHQGHUV WHQG WR UHTXLUH
PRUH GRZQ SD\PHQW DV SURWHFWLRQ LQ FDVH WKH\ QHHG WR VHL]H WKH FROODWHUDO /DWHU ZH
SUHVHQW ZKDW KDSSHQV LI ORDQV DUH UHVWULFWHG WR D n[HG SURSRUWLRQ RI FRQWHPSRUDQHRXV
SULFH
7KH WLPLQJ RI WKH PRGHO LV VXFK WKDW DW WKH HQG RI HDFK SHULRG DJHQWV GHFLGH ZKLFK
W\SH RI DFFRPPRGDWLRQ WR RFFXS\ LQ WKH IROORZLQJ SHULRG H[HFXWH WKH FRUUHVSRQGLQJ
WUDQVDFWLRQV RQ WKH KRXVLQJ DQG FUHGLW PDUNHWV DQG ODVW FRQVXPH WKH QXPHUDLUH JRRG
$JHQW L RI DJH M FKRRVHV FRQVXPSWLRQ FV D Y L Q J VV DQG QH[W SHULRG
V GZHOOLQJ K￿ RSWL
PDOO\ JLYHQ WKH VWDWH RI WKH HFRQRP\ KHU FXUUHQW VDYLQJV DQG KHU FXUUHQW GZHOOLQJ K
￿￿,Q WKH HTXLOLEULXP FRQVWUXFWHG EHORZ DOO DJHQWV RI D JLYHQ FRKRUW RZQ D KRXVH DW VRPH DJH Me M +
:H FDQ WKLQN RI WKH KRXVLQJ SUHIHUHQFHV RI ROGHU DJHQWV DV EHLQJ GHWHUPLQHG E\ D UDQGRP GUDZ DW DJH
Me 6LQFH LQFRPHV GR QRW PDWWHU DQ\ PRUH IRU KRXVLQJ FKRLFHV DIWHU DJH MeL WL VW K H QF R Q Y H Q L H Q W D Q G
ZLWKRXW ORVV RI JHQHUDOLW\ WR XVH RQH DQG WKH VDPH LQGH[ WR GHVFULEH DJHQWV
 LQFRPHV ZKLOH \RXQJ DQG
WKHLU SUHIHUHQFHV ZKLOH ROG
￿￿$V IRUPXODWHG KHUH WKH FRQVWUDLQW VXSSRVHV WKDW EDQNV PDNH PDUJLQ FDOOV RQ PRUWJDJHV $OWHU
QDWLYHO\ ZH FRXOG KDYH DVVXPHG WKDW WKH FRQVWUDLQW QHHGV WR KROG RQO\ ZKHQ WKH VL]H RI WKH ORDQ LV
LQFUHDVHG 7KH PDMRU GLmHUHQFH EHWZHHQ VXFK D VSHFLnFDWLRQ DQG WKH RQH DERYH LV WKDW VRPH DJHQWV
PD\ EH IRUFHG WR UHPDLQ LQ WKHLU FXUUHQW GZHOOLQJ GXH WR QHJDWLYH HTXLW\ DV KDSSHQHG UHFHQWO\ LQ WKH
8. IROORZLQJ D QHJDWLYH VKRFN
7KH EXGJHW FRQVWUDLQW LV






V FRQVXPSWLRQ SOXV HQGRISHULRG VDYLQJV PXVW QRW H[FHHG WKH EHJLQQLQJRI
SHULRG VDYLQJV SOXV WKH HQGRZPHQW SOXV WKH QHW UHFHLSWV IURP D SRVVLEOH KRXVLQJ PDUNHW
WUDQVDFWLRQ
*LYHQ DQ LQLWLDO GLVWULEXWLRQ RI GZHOOLQJV DQG QHW VDYLQJV DFURVV DJHQWV DQG DQ H[
RJHQRXV VHTXHQFH RI LQWHUHVW UDWHV IUWJW D SHUIHFW IRUHVLJKW HTXLOLEULXP LQ WKLV HFRQRP\
LV D VHTXHQFH RI oDW DQG KRXVH SULFHV IT)
W T+
W JW WRJHWKHU ZLWK D VHTXHQFH RI DOORFDWLRQV
IFWLMK WLMV WLMJW IRU DOO QDPHV L  >@ DQG DOO DJHV M   - VXFK WKDW LQ
HDFK SHULRG WKH DOORFDWLRQ VROYHV HDFK DJHQW
V FRQVWUDLQHG RSWLPLVDWLRQ SUREOHP DQG
WKH oDW DQG KRXVH PDUNHWV FOHDU $ VWHDG\ VWDWH HTXLOLEULXP RI RXU HFRQRP\ LV D WLPH
LQGHSHQGHQW HTXLOLEULXP )RU WKH HFRQRP\ WR EH LQ VWHDG\ VWDWH WKH LQWHUHVW UDWH DQG
WKH HQGRZPHQW SURnOH PXVW EH FRQVWDQW
7KH DVVXPHG KHWHURJHQHLW\ RI DJHQWV ZLOO \LHOG D YDULHW\ RI KRXVLQJ FRQVXPSWLRQ
SDWKV LQ HTXLOLEULXP $JHQW L  q IRU q! ZLOO VSHQG PRUH RQ KRXVLQJ RYHU KHU
OLIHWLPH WKDQ DJHQW L ,Q JHQHUDO WKLV GRHV QRW LPSO\ WKDW DJHQW L  q RFFXSLHV D
GZHOOLQJ DW OHDVW DV ELJ DQG H[SHQVLYH DV DJHQW L LQ HYHU\ SHULRG￿￿ )RU WKH VDNH RI
WUDFWDELOLW\ KRZHYHU ZH ZLOO VSHFLI\ WKH SDUDPHWHUV RI WKH XWLOLW\ IXQFWLRQ * DQG
WKH HQGRZPHQW SURnOH HW VXFK WKDW WKH UHVXOWLQJ HTXLOLEULXP H[KLELWV D PRQRWRQLF
UHODWLRQVKLS ZLWKLQ HDFK FRKRUW EHWZHHQ WKH DJHQW
V QDPH DQG WKH W\SH RI GZHOOLQJ
VKH RZQV :H FDQ WKHQ LQWURGXFH FXWRm LQGLFHV L)
W M DQG L+
W M VXFK WKDW LQ WKH FRKRUW
RI DJH M DW WLPH W DOO DJHQWV ZLWK LQGLFHV LQ >L )
W M >L)
W ML +
W M DQG >L+
W M@ OLYH
ZLWK WKHLU SDUHQWV LQ D oDW DQG LQ D KRXVH UHVSHFWLYHO\
 (TXLOLEULXP
7R KLJKOLJKW WKH HmHFWV DW SOD\ LQ RXU PRGHO ZH VWXG\ WKH UHDFWLRQ RI D VLPSOH FRQ
nJXUDWLRQ WR YDULRXV VKRFNV 6XSSRVH DJHQWV OLYH nYH SHULRGV -   :H ZLOO IRFXV
RQ D FRQnJXUDWLRQ RI RXU PRGHO ZKHUH WKH SDWWHUQ RI KRXVLQJ FKRLFHV LQ VWHDG\ VWDWH
HTXLOLEULXP LV DV LQ )LJXUH  7KLV nJXUH VKRZV WKH UHVXOWV RI WKH HQGRISHULRG WUDGH
￿￿:KHQ DJHQW L PRYHV LQWR D oDW DW DJH M IRU H[DPSOH DJHQW L  q FRXOG nQG LW RSWLPDO WR UHPDLQ























)LJXUH  (QG RI SHULRG VWHDG\ VWDWH KRXVLQJ FKRLFHV E\ DJH JURXSV
LQ GZHOOLQJV￿￿ ,Q WKLV HTXLOLEULXP \RXQJ DJHQWV PRYH RXW RI WKHLU SDUHQWV
 KRPH DV
VRRQ DV WKH\ FDQ DmRUG D oDW 6LPLODUO\ \RXQJ DJHQWV EX\ D KRXVH DV VRRQ DV WKH\
FDQ DmRUG RQH 6RPH DJHQWV FDQ DmRUG D oDW DW WKH HQG RI WKHLU nUVW SHULRG RI OLIH
7KH RWKHUV VWD\ ZLWK WKHLU SDUHQWV ZDLWLQJ IRU WKHLU VHFRQG SHULRG HQGRZPHQW WR KHOS
WKHP SD\ WKH GRZQ SD\PHQW RQ WKH oDW $W DJH  HYHU\RQH KDV DFFXPXODWHG HQRXJK
ZHDOWK WR SXUFKDVH D KRXVH 6RPH DJHQWV VHOO WKH KRXVH DQG PRYH LQWR D oDW DW WKH
HQG RI WKHLU DJH  SHULRG EHFDXVH WKHLU XWLOLW\ SUHPLXP IRU D KRXVH LV QRW KLJK HQRXJK
DQ\ PRUH WR MXVWLI\ WKH H[WUD H[SHQVH -+   $W WKH HQG RI WKHLU OLIH DOO DJHQWV VHOO
WKHLU GZHOOLQJV FRQVXPH WKHLU ZHDOWK DQG GLH
7KH SDWWHUQ LQ )LJXUH  UHTXLUHV WKDW WKH XWLOLW\ SDUDPHWHUV DQG HQGRZPHQWV VDWLVI\
FHUWDLQ FRQGLWLRQV )RU H[DPSOH ZH QHHG D VXpFLHQWO\ ORZ X3 D Q GDV X p F L H Q W O \K L J K
X+ VR WKDW \RXQJ DJHQWV OHDYH WKHLU SDUHQWV DQG FOLPE WKH SURSHUW\ ODGGHU DV VRRQ DV
WKH\ FDQ DmRUG WR GR VR (QGRZPHQWV DW DJH  PXVW EH VXFK WKDW RQO\ VRPH DJHQWV
FDQ DmRUG D oDW DW WKH HQG RI WKH nUVW SHULRG RI OLIH QR DJHQW FDQ DmRUG D KRXVH DQG
VR RQ 2QFH ZH KDYH FDOFXODWHG WKH VWHDG\VWDWH HTXLOLEULXP SULFHV FRUUHVSRQGLQJ WR
)LJXUH  LW ZLOO EH VWUDLJKWIRUZDUG WR IRUPXODWH WKHVH SDUDPHWHU UHVWULFWLRQV
7KHUH LV QRWKLQJ SHFXOLDU DERXW WKH SDUWLFXODU PRGHO FRQnJXUDWLRQ DERYH ,Q RUGHU
WR FDSWXUH WKH PHFKDQLVP GHVFULEHG LQ WKH LQWURGXFWLRQ RXU PRGHO PXVW DOORZ WKH
LQWHUDFWLRQ RI WZR W\SHV RI DJHQWV WKRVH ZKR UHVSRQG WR FKDQJHV LQ WKH GHJUHH WR
￿￿)RU H[DPSOH L) LV WKH QDPH RI WKH SRRUHVW DJHQW RI DJH  ZKR EX\V D oDW DW WKH HQG RI WKH
FXUUHQW SHULRG LQ RUGHU WR PRYH LQWR LW DW WKH EHJLQQLQJ RI QH[W SHULRG $OO DJHQWV VWD\ ZLWK D SDUHQW
DW DJH 
ZKLFK WKH FROODWHUDO FRQVWUDLQW ELQGV DQG WKRVH ZKR EHKDYH DV WKH XVXDO GHHSSRFNHW
DJHQWV ,Q DGGLWLRQ LW LV FULWLFDO WKDW WKH PDUJLQDO KRXVH EX\HU LQ WKH VHFRQG SHULRG EH
D oDW RZQHU 7KLV LV QHFHVVDU\ LI FDSLWDO JDLQV RQ oDWV DUH WR LQoXHQFH KRXVLQJ GHPDQG
LQ HTXLOLEULXP 7KH DERYH FRQnJXUDWLRQ SURGXFHV WKHVH IHDWXUHV
7R VROYH IRU WKH HTXLOLEULXP ZH nUVW FKDUDFWHUL]H WKH UHOHYDQW FXWRm LQGLFHV %\
GHnQLWLRQ WKH HQGRZPHQW RI DJHQW L)
W  DW DJH  LV MXVW HQRXJK WR SD\ WKH GRZQ
SD\PHQW RQ WKH oDW
  L
)







)RU JLYHQ oDW SULFHV WKH PHDVXUH RI DJHQWV ZKR DUH DEOH WR PRYH LQWR D oDW DW DJH 
GHSHQGV SRVLWLYHO\ RQ DJHQWV
 DJH  HDUQLQJV DQG QHJDWLYHO\ RQ WKH VL]H RI WKH UHTXLUHG
GRZQ SD\PHQW $ VLPLODU FRQGLWLRQ GHWHUPLQHV WKH YDOXH RI L+
W  7KH RQO\ GLmHUHQFH
LV WKDW ZH PXVW DFFRXQW IRU WKH IDFW WKDW DJHQW L+
















:W    UWb￿ZWb￿  ZW 
LV WKH GDWH W FDSLWDOL]HG YDOXH RI WKH HQGRZPHQWV UHFHLYHG LQ SHULRGV W b D Q GW E\
WKH SRRUHVW DJHQW RI DJH  DW W 7KH DFFXPXODWHG HQGRZPHQWV RI DJHQW L+
W  DW DJH
 DQG  SOXV DQ\ QHW JDLQV RQ WKH oDW MXVW HTXDOV WKH GRZQ SD\PHQW IRU WKH KRXVH
)RU JLYHQ oDW DQG KRXVH SULFHV WKH PHDVXUH RI DJHQWV LQ WKH DJH  FRKRUW ZKR DUH
DEOH WR EX\ D KRXVH GHSHQGV SRVLWLYHO\ RQ WKHVH DJHQWV
 HDUQLQJV DQG QHJDWLYHO\ RQ
WKH UHTXLUHG GRZQ SD\PHQW ,Q DGGLWLRQ FDSLWDO JDLQV RQ D oDW FDQ KHOS DJHQWV PRYH
XS WKH KRXVLQJ ODGGHU FRQYHUVHO\ VRPH PD\ nQG WKHPVHOYHV VWXFN LQ D oDW GXH WR D
GHFUHDVH LQ LWV SULFH
:KLOH WKH FXWRm LQGLFHV L)
W  DQG L+
W  DUH GHWHUPLQHG E\ WKH ELQGLQJ FROODWHUDO
DQG EXGJHW FRQVWUDLQWV WKH FXWRm L+






















W  LV WKH QDPH RI WKH DJH  LQGLYLGXDO DW WLPH W I R UZ K R PW K HX W L O L W \S U H P L X P
RI OLYLQJ LQ D KRXVH DW WLPH W   OHIWKDQG VLGH LV HTXDO WR WKH GLmHUHQFH EHWZHHQ
WKH KRXVH DQG oDW XVHU FRVWV H[SUHVVHG LQ WLPH W   WHUPV ULJKWKDQG VLGH 7KH
KLJKHU WKH XVHU FRVW GLmHUHQFH EHWZHHQ KRXVH DQG oDW DQG WKH VPDOOHU WKH XWLOLW\ JDLQ
RI OLYLQJ LQ D KRXVH WKH PRUH DJHQWV RI WKH DJH  FRKRUW PRYH WR D oDW
7KH PDUNHW FOHDULQJ FRQGLWLRQV DUH
 b L
)
W   L
+
W   L
+
W    6
) 
IRU WKH oDW PDUNHW DQG
 b L
+
W     b L
+
W    6
+ 
IRU WKH KRXVH PDUNHW &RPELQLQJ HTXDWLRQV  DQG  ZH REWDLQ
L
)
W    b 6
+ b 6
) 
7KLV FRQGLWLRQ VWDWHV WKDW WKH PHDVXUH RI DJHQWV ZKR OLYH ZLWK WKHLU SDUHQWV DW DJH 
PXVW HTXDO WKH WRWDO SRSXODWLRQ VL]H PLQXV WKH PHDVXUH RI DJHQWV ZKR OLYH ZLWK WKHLU
SDUHQWV DW DJH  PLQXV WKH PHDVXUH RI GZHOOLQJV b  b 6+  6)
5HSODFLQJ L)
W  LQ  E\ WKH ULJKWKDQG VLGH RI  ZH REWDLQ WKH ODZ RI PRWLRQ







  b 6
) b 6
+ZW 
,Q HTXLOLEULXP WKH GRZQ SD\PHQW RQ oDWV OHIWKDQG VLGH LV WKXV SURSRUWLRQDO WR WKH
FXUUHQW LQFRPH RI WKH \RXQJHVW DJHQWV DQG GHSHQGV QHJDWLYHO\ RQ WKH VXSSO\ RI oDWV
DQG KRXVHV￿￿
6ROYLQJ IRU L+
W  DQG L+
W  LQ  DQG  DQG LQVHUWLQJ WKHVH FXWRmV LQ WKH PDUNHW




































￿￿,I LW WRRN WKH SRRUHVW DJHQW RI HDFK FRKRUW ORQJHU WR PRYH RXW RI KHU SDUHQWV
 KRPH D ORQJHU
KLVWRU\ RI LQFRPH OHYHOV ZRXOG DSSHDU LQ WKH ODZ RI PRWLRQ IRU T)
W  )RU H[DPSOH LI WKH SRRUHVW DJHQW
ZHUH QRW DEOH WR EX\ D oDW DW DJH  LH LI L)


















0RUH JHQHUDOO\ LI Q SHULRGV DUH UHTXLUHG IRU DOO PHPEHUV RI DQ\ FRKRUW ZKR ZLOO HYHQWXDOO\ DFTXLUH D
oDW WR DFWXDOO\ GR VR WKH ODZ RI PRWLRQ RI WKH oDW SULFH LQYROYHV \RXQJ DJHQWV
 HDUQLQJV RYHU WKH SDVW
Q SHULRGV
(TXDWLRQV  DQG  FRQVWLWXWH D V\VWHP RI VHFRQG RUGHU GLmHUHQFH HTXDWLRQV ZKLFK
FKDUDFWHUL]HV WKH HTXLOLEULXP SULFH VHTXHQFHV IRU oDWV DQG KRXVHV
7KHVH HTXDWLRQV KLJKOLJKW WKH IXQGDPHQWDO GHWHUPLQDQWV RI KRXVLQJ SULFHV LQ RXU
PRGHO HFRQRP\ 7KH FXUUHQW LQFRPH RI WKH SRRUHVW nUVWWLPH EX\HU GHWHUPLQHV WKH
SULFH RI WKH nUVWWLPH EX\HU SURSHUW\ WKH oDW HTXDWLRQ  7KH SULFH RI KRXVHV LV
VXFK WKDW WKH GLmHUHQFH LQ XVHU FRVWV EHWZHHQ KRXVHV DQG oDWV LV HTXDO WR WKH XWLOLW\
SUHPLXP RI KRXVHV RYHU oDWV IRU WKH UHOHYDQW PDUJLQDO ROG DJHQW HTXDWLRQ  7KLV
PDUJLQDO ROG DJHQW LV QRW VXEMHFW WR DQ\ FUHGLW FRQVWUDLQW DQG WKXV EHKDYHV DV WKH
W\SLFDO IRUZDUGORRNLQJ DVVHW PDUNHW RSHUDWRU 7KH YDOXH RI D KRXVH FDQ WKHUHIRUH EH
WKRXJKW RI DV EHLQJ PDGH XS RI WZR FRPSRQHQWV WKH YDOXH RI WKH oDW SOXV D SUHPLXP
IRU WKH KLJKHU XWLOLW\ VHUYLFHV WKDW D KRXVH JHQHUDWHV 6R WKH OHYHO RI KRXVH SULFHV
GHSHQGV RQ oDW SULFHV DQG oDW SULFHV GHSHQG RQ WKH LQFRPH RI \RXQJ KRXVHKROGV 7KLV
H[SODLQV ZK\ LQ VSLWH RI WKH SUHVHQFH RI IRUZDUGORRNLQJ XQFRQVWUDLQHG DJHQWV KRXVLQJ
SULFHV GHSHQG RQ FXUUHQW LQFRPH
,I WKH LQWHUHVW UDWH DQG WKH HQGRZPHQW SURnOH DUH FRQVWDQW RYHU WLPH UW   U DQG



































ZLWK :    UZ  Z￿￿
6LQFH ZH DUH FRQFHUQHG ZLWK WKH SUHGLFWLRQV RI RXU PRGHO UHJDUGLQJ WUDQVDFWLRQ
YROXPH ZH UHSRUW LQ 7DEOH  WKH PDUNHW DFWLYLWLHV RI HDFK DJH JURXS LQ HDFK SHULRG
6XPPLQJ DORQJ WKH FROXPQV ZH REWDLQ WKH WRWDO YROXPH RI WUDQVDFWLRQV SHU SHULRG
6LQFH L)
W    L)
Wb￿ WKHUH DUH   L+
W    b L+
W   L+
Wb￿  L+
Wb￿ oDWV ZKLFK
FKDQJH RZQHU DW WKH HQG RI SHULRG W DQG  b L+
W   L+
Wb￿    L+
W  b L+
Wb￿
KRXVHV ,Q VWHDG\ VWDWH WKHVH nJXUHV UHGXFH WR   L+ IRU oDWV DQG  IRU KRXVHV
￿￿:LWK WKHVH H[SUHVVLRQV WKH UHDGHU ZLOO nQG LW VWUDLJKWIRUZDUG WR IRUPXODWH UHVWULFWLRQV RQ WKH
SDUDPHWHUV U o Z Z Z X3 X+ X+ DQG c WKDW JXDUDQWHH WKH VWHDG\ VWDWH KRXVLQJ
SDWWHUQ RI )LJXUH 
7DEOH  0DUNHW DFWLYLWLHV
%X\ 6HOO
$JH )ODW +RXVH )ODW +RXVH
  b L)
W 
 L)
Wb￿  b L+









Wb￿  b L+
Wb￿
 '\QDPLFV
7R JDLQ LQVLJKWV LQ WKH G\QDPLF SURSHUWLHV RI RXU PRGHO HFRQRP\ ZH DQDO\VH LWV UH
VSRQVH WR XQDQWLFLSDWHG LPSXOVH DQG SHUPDQHQW VKRFNV WR LQFRPH %RWK W\SHV RI VKRFN
OHDG WR FRPRYHPHQWV RI KRXVLQJ SULFHV DQG WUDQVDFWLRQ YROXPH ZLWK LQFRPH
 ,PSXOVH 5HVSRQVH
/HW XV DVVXPH WKDW WKH HFRQRP\ LV DW D VWHDG\ VWDWH HTXLOLEULXP DV LQ )LJXUH  7KHQ
VXSSRVH WKDW WKH LQFRPH RI DOO DJHQWV LQFUHDVHV E\ D IDFWRU } DW GDWH VL  H  ZVM 
}ZM IRU DOO MZ L W K}! EXW VXpFLHQWO\ FORVH WR ￿￿ 7KLV LQFUHDVH LV XQH[SHFWHG
7KH LQFRPH RI DOO DJHQWV LV EDFN WR LWV VWHDG\ VWDWH OHYHO DW GDWH V ZKHUH LW UHPDLQV
IRUHYHU DIWHU LH ZWM ZM IRU DOO W w V DQG DOO M 7KH IROORZLQJ IRXU SURSHUWLHV
FKDUDFWHUL]H WKH UHVSRQVH RI RXU HFRQRP\ WR WKLV SRVLWLYH LQFRPH VKRFN
3URSHUW\  7KH SULFH RI oDWV LQFUHDVHV IRU RQH SHULRG
)URP HTXDWLRQ  ZH NQRZ WKDW WKH SULFH RI oDWV LQFUHDVHV IRU RQH SHULRG RQO\ DW
GDWH V DQG WKHQ UHWXUQV WR LWV LQLWLDO VWHDG\ VWDWH OHYHO 0RUH SUHFLVHO\ ZH KDYH
T
)






￿￿$ ODUJH } PD\ LPSO\ DQ HTXLOLEULXP SDWWHUQ RI KRXVLQJ FRQVXPSWLRQ TXDOLWDWLYHO\ GLmHUHQW IURP
WKH RQH DVVXPHG WKURXJKRXW WKLV VHFWLRQ FI )LJXUH  7KH PRGHO LV SHUIHFWO\ FDSDEOH RI KDQGOLQJ ODUJH
VKRFNV EXW WKH DQDO\WLFV RI ODUJH VKRFNV ZRXOG EH PRUH FXPEHUVRPH ZLWKRXW JHQHUDWLQJ DGGLWLRQDO
LQVLJKWV
,W LV HDV\ WR VHH WKDW WKH LQFUHDVH RI WKH oDW SULFH LV OHVV WKDQ SURSRUWLRQDO WR WKH LQFRPH
VKRFN ,QGHHG DW WKH VWHDG\ VWDWH WKH HODVWLFLW\ RI WKH oDW SULFH ZLWK UHVSHFW WR WKH









7KH VWURQJHU WKH GRZQ SD\PHQW FRQVWUDLQW LH WKH ORZHU o WKH ODUJHU LV WKH oXFWXD
WLRQ RI WKH oDW SULFH LQ UHVSRQVH WR DQ LQFRPH VKRFN
3URSHUW\  7KH KRXVH SULFH H[FHHGV LWV VWHDG\ VWDWH OHYHO IRU WZR SHULRGV ZLWK DQ
LQLWLDO LQFUHDVH ODUJHU WKDQ WKDW RI oDWV
)URP HTXDWLRQ  ZH NQRZ WKDW DW WLPH V WKH HFRQRP\ ZLOO EH EDFN LQ VWHDG\



















ZKLFK LV SRVLWLYH VLQFH L+
V￿￿ !L )
V￿￿ 6R T+
V￿￿ LV VWULFWO\ LQFUHDVLQJ LQ } LQ SDUWLFXODU
T+









































ZKLFK VKRZV WKDW WKH WLPH V KRXVH SULFH DOVR ULVHV LQ UHVSRQVH WR WKH LQFRPH VKRFN
DQG E\ PRUH LQ DEVROXWH WHUPV WKDQ WKH oDW SULFH
$V D FRUROODU\ WR WKH DERYH GHULYDWLRQV ZH QRWH WKDW WKH VL]H RI KRXVLQJ SULFH
oXFWXDWLRQV GHSHQGV RQ WKDW RI WKH oXFWXDWLRQV RI \RXQJ KRXVHKROGV
 LQFRPH QRW SHU
FDSLWD LQFRPH 2QO\ WKH LQFRPH RI DJH  DQG  DJHQWV DSSHDUV LQ WKH V\VWHP RI GLmHUHQFH
HTXDWLRQV ZKLFK FKDUDFWHUL]HV oDW DQG KRXVH SULFH G\QDPLFV :H ZLOO XVH WKLV UHVXOW
ODWHU WR H[SODLQ WKH UHODWLYH YRODWLOLW\ RI KRXVLQJ SULFHV DQG *'3
)RU WKH QH[W WZR SURSHUWLHV ZH PDNH WKH DVVXPSWLRQ WKDW Z w  b oZ￿￿
￿￿0RUH JHQHUDOO\ WKH QXPEHU RI SHULRGV LW WDNHV IRU RXU PRGHO HFRQRP\ WR UHWXUQ WR LWV VWHDG\ VWDWH
DIWHU D VKRFN GHSHQGV RQ WKH QXPEHU RI SHULRGV LW WDNHV IRU DJHQWV WR FOLPE WKH SURSHUW\ ODGGHU
￿￿,W LV SRVVLEOH WR IRUPXODWH RWKHU VXpFLHQW FRQGLWLRQV IRU WKHVH UHVXOWV 7KH RQH DGRSWHG KHUH LV
YHU\ ZHDN IRU DQ\ UHDVRQDEOH YDOXH RI o
3URSHUW\  7KH YROXPH RI WUDQVDFWLRQV LQFUHDVHV ZLWK SULFHV LQ WKH SHULRG RI WKH
VKRFN
7R VKRZ WKDW WKH YROXPH RI WUDQVDFWLRQV LQFUHDVHV DW WLPH VL WL VV X p F L H Q WW RV K R Z
WKDW L+
V  LQFUHDVHV RU HTXLYDOHQWO\ WKDW L+
V  GHFUHDVHV 'LmHUHQWLDWLQJ  DQG



















ZKLFK LV SRVLWLYH ZKHQ Z w  b oZ










V    b o
GT)
V




:V  oc   U
 
,W UHYHDOV WKH WKUHH HmHFWV RI WKH LQFRPH VKRFN RQ WUDGLQJ YROXPH DV GHVFULEHG LQ WKH
LQWURGXFWLRQ 7KH nUVW WHUP LQ WKH QXPHUDWRU UHSUHVHQWV WKH HmHFWV RI WKH ULVH LQ LQFRPH
LWVHOI 7KH VHFRQG WHUP UHSUHVHQWV WKH HmHFW RI FDSLWDO JDLQV RQ WKH oDW %RWK HmHFWV
HQDEOH DJH  DJHQWV WR DmRUG D ELJJHU GRZQ SD\PHQW LQ WKH SHULRG RI WKH VKRFN 7KH\
FRQWULEXWH WR DQ LQFUHDVH LQ WKH QXPEHU RI DJH  DJHQWV ZKR DFTXLUH D KRXVH 7KH WKLUG
WHUP PRGHUDWHV WKH HmHFWV RI WKH nUVW WZR WKH ULVH RI WKH KRXVH SULFH GLPLQLVKHV WKH
Q X P E H UR ID J HD J H Q W VZ K RF D QD m R U GDK R X V H $ VV K R Z QD E R Y H W K Hn U V WW Z RH m H F W V
GRPLQDWH LQ HTXLOLEULXP
3URSHUW\  7KH DYHUDJH DJH RI UHSHDW EX\HUV IDOOV ZLWK WKH LQFUHDVH LQ WUDQVDFWLRQ
YROXPH
7KH DYHUDJH DJH RI UHSHDW EX\HUV LV HTXDO WR
b L+








:H KDYH VKRZQ DERYH WKDW L+
V  H[FHHGV LWV VWHDG\ VWDWH YDOXH DW WKH VDPH WLPH L+
V 
LV EHORZ LWV VWHDG\ VWDWH YDOXH 7KHUHIRUH WKH DYHUDJH DJH RI UHSHDW EX\HUV GHFUHDVHV
DW WKH WLPH RI WKH VKRFN
:H KDYH FDUULHG RXW WKH DERYH DQDO\VLV IRU D SRVLWLYH LQFRPH VKRFN 6LQFH WKH
SURRIV RI SURSHUWLHV  WR  UHO\ RQ VLJQLQJ GHULYDWLYHV ZLWK UHVSHFW WR DQ LQFRPH FRHI
nFLHQW WKH\ DOVR SURYH WKDW D QHJDWLYH VKRFN LH D GURS LQ WKDW FRHpFLHQW SURGXFHV
DQ LQVWDQWDQHRXV GHFUHDVH LQ KRXVH SULFH oDW SULFH DQG WUDQVDFWLRQ YROXPH DQG DQ
LQFUHDVH LQ WKH DYHUDJH DJH RI UHSHDW EX\HUV 2XU PRGHO WKHUHIRUH SURGXFHV D SRVLWLYH
FRUUHODWLRQ EHWZHHQ WKH YROXPH RI WUDQVDFWLRQ DQG SULFH FKDQJHV￿￿
 3HUPDQHQW 6KRFNV
*LYHQ WKH REVHUYHG SHUVLVWHQFH RI EXVLQHVV F\FOH VKRFNV ZH DUH LQWHUHVWHG LQ WKH UH
VSRQVH RI RXU HFRQRP\ WR SHUPDQHQW VKRFNV :LWK WKH DOJHEUD GHYHORSHG LQ WKH
SUHYLRXV VHFWLRQ LW LV QRW KDUG WR YHULI\ WKDW VLPLODU UHVXOWV KROG LH SRVLWLYH QHJD
WLYH VKRFNV LPSO\ DQ LQFUHDVH GHFUHDVH LQ KRXVH DQG oDW SULFHV DFFRPSDQLHG E\ D
VLPLODU PRYHPHQW LQ WKH YROXPH RI WUDQVDFWLRQV LQ WKH SHULRG RI WKH VKRFN
)LJXUH  VKRZV WKH HmHFWV RI D RQH SHUFHQW SHUPDQHQW LQFRPH LQFUHDVH￿￿ 7KH
oDW SULFH ULVHV LPPHGLDWHO\ WR LWV QHZ VWHDG\ VWDWH OHYHO RQH SHUFHQW KLJKHU WKDQ LWV
LQLWLDO OHYHO 7KH KRXVH SULFH LQLWLDOO\ RYHUVKRRWV WKH LQFRPH ULVH 7KLV LV GXH WR WKH
LQFUHDVH LQ WKH GHPDQG IRU KRXVHV FDXVHG E\ ERWK WKH LQFRPH ULVH DQG WKH FDSLWDO JDLQV
UHDOL]HG E\ DJHQWV ZKR RZQ oDWV DW WKH WLPH RI WKH VKRFN ,Q WKH QH[W SHULRG WKH KRXVH
SULFH GURSV WR LWV QHZ VWHDG\ VWDWH OHYHO ZKLFK LV OHVV WKDQ RQH SHUFHQW KLJKHU WKDQ
LWV LQLWLDO OHYHO 7KHVH oXFWXDWLRQV DUH DFFRPSDQLHG E\ D ULVH LQ L+ IURP D VWHDG\
VWDWH OHYHO RI  LW LQFUHDVHV WR  LQ WKH nUVW SHULRG RI WKH LQFRPH LQFUHDVH EHIRUH
UHWXUQLQJ WR  LQ WKH QHZ VWHDG\ VWDWH 7KLV FRQnUPV WKH PHFKDQLVP EHKLQG WKH FR
PRYHPHQW RI WUDQVDFWLRQ YROXPH DQG SULFHV H[SODLQHG DERYH 1RWH WKDW WKH oXFWXDWLRQV
RI WUDQVDFWLRQ YROXPH DUH VPDOO UHODWLYH WR WKRVH RI SULFH DQG LQFRPH LQ FRQWUDVW WR
ZKDW ZH REVHUYH LQ WKH GDWD 7KH QH[W VHFWLRQV SUHVHQW WZR PRGLnFDWLRQV RI WKH PRGHO
ZKLFK DPRQJ RWKHU WKLQJV JHQHUDWH D KLJKHU YRODWLOLW\ RI WUDQVDFWLRQ YROXPH
￿￿$V PHQWLRQHG LQ WKH LQWURGXFWLRQ WKLV LV LQ DFFRUGDQFH ZLWK WKH HPSLULFDO HYLGHQFH LQ YDULRXV
KRXVLQJ PDUNHWV DQG LW LV GLmHUHQW IURP nQDQFLDO PDUNHWV ZKHUH ULVHV LQ YROXPH VHHP WR EH FRQFRPL
WDQW ZLWK ERWK SULFH LQFUHDVHV DQG GHFUHDVHV
￿￿:H XVHG WKH IROORZLQJ SDUDPHWHUV IRU WKLV H[SHULPHQW 6)    6+    X+   b c  
Z   Z   U   o   












































































)LJXUH  (QG RI SHULRG VWHDG\ VWDWH KRXVLQJ FKRLFHV E\ DJH JURXSV LQ WKH SUHVHQFH RI
D UHQWDO VHFWRU IRU oDWV
 $GGLQJ D 5HQWDO 6HFWRU
7KH FRPRYHPHQW RI SULFH DQG YROXPH LV SUHVHUYHG ZKHQ ZH LQFOXGH D UHQWDO VHFWRU
IRU oDWV 0RVW LQWHUHVWLQJO\ DOORZLQJ DJHQWV WR FKRRVH EHWZHHQ UHQWLQJ DQG RZQLQJ
D oDW LQWURGXFHV DQ DGGLWLRQDO PDUJLQ RI oXFWXDWLRQV LQ WKH PRGHO ,QFRPH VKRFNV
QRZ DmHFW WKH SURSRUWLRQ RI oDWV WKDW DUH RZQHU RFFXSLHG DQG WKHUHIRUH JHQHUDWH H[WUD
oXFWXDWLRQV LQ YROXPH RI WUDQVDFWLRQV
6XSSRVH WKDW oDWV FDQ EH UHQWHG DV ZHOO DV RZQHG DQG WKDW DJHQWV KDYH SUHIHUHQFHV
RYHU KRXVLQJ RI WKH IROORZLQJ W\SH RZQLQJ D KRXVH LV SUHIHUUHG WR RZQLQJ D oDW RZQLQJ
D oDW LV SUHIHUUHG WR UHQWLQJ D oDW DQG UHQWLQJ D oDW LV SUHIHUUHG WR OLYLQJ ZLWK RQH
V
SDUHQWV￿￿ .HHSLQJ WKH OLQHDU XWLOLW\ IXQFWLRQ IRU FRQVXPSWLRQ H[WHQGLQJ WKH XWLOLW\
IXQFWLRQ IRU KRXVLQJ VHUYLFHV LQ  WR LQFOXGH D VXLWDEOH XWLOLW\ RI UHQWLQJ *5LM
DQG FKRRVLQJ VXLWDEOH SDUDPHWHUV IRU DJHQWV
 HQGRZPHQWV DV VSHFLnHG LQ  ZH FDQ
REWDLQ DQ HTXLOLEULXP SDWWHUQ RI KRXVLQJ FKRLFHV DV LQ )LJXUH 
,Q HTXLOLEULXP GHHSSRFNHW LQYHVWRUV HJ ZHDOWK\ ROG DJHQWV RU EDQNV PXVW EH
LQGLmHUHQW EHWZHHQ KROGLQJ oDWV DQG OHQGLQJ PRQH\ VR WKH UHQWDO SULFH RI oDWV 5W
PXVW HTXDO WKH XVHU FRVW RI oDWV








V SRLQW RI YLHZ D UHQWHG oDW LV D GLmHUHQW JRRG WKDQ DQ RZQHG oDW
*LYHQ WKDW DJHQWV VWURQJO\ SUHIHU OLYLQJ RQ WKHLU RZQ WKH\ PRYH RXW RI WKHLU SDUHQW
V
GZHOOLQJ DV VRRQ DV WKH\ FDQ DmRUG WR GR VR %\ GHnQLWLRQ WKH LQFRPH RI DJHQW L5
W 
D WD J HL VM X V WV X p F L H Q WW RS D \W K HU H Q W Z K L F KZ HD V V X P HW RE HS D \ D E O HL QD G Y D Q F H  




W    b 6) b 6+ WKLV LV WKH QXPEHU RI DJHQWV OLYLQJ ZLWK WKHLU SDUHQWV DW
DJH  WKH HTXLOLEULXP UHQW LV
5W   b 6
) b 6
+ZW 







  b 6
) b 6
+ZW 
ZKLFK LV WKH VDPH DV WKH ODZ RI PRWLRQ GHULYHG ZLWKRXW WKH UHQWDO VHFWRU HTXDWLRQ 
ZKHQ o   7KLV LPSOLHV WKDW DW WKH VWHDG\ VWDWH WKH HODVWLFLW\ RI WKH oDW SULFH ZLWK
UHVSHFW WR WKH LQFRPH RI WKH \RXQJHVW DJHQWV LV VPDOOHU ZKHQ D UHQWDO VHFWRU LV SUHVHQW
WKDQ ZKHQ WKHUH LV QR UHQWLQJ FI HTXDWLRQ  ,Q WKLV VHQVH WKH UHQWDO VHFWRU EXmHUV
WKH HmHFWV RI LQFRPH VKRFNV RQ \RXQJ DJHQWV
*LYHQ WKH UHQW 5Wb￿ DQG oDW SULFHV T)
W DQG T)
W￿￿ ZH FDQ GHWHUPLQH WKH FXWRm LQGLFHV
L)
W  DQG L)
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W :W b   UWb￿5Wb￿ 
ZLWK :W DV GHnQHG LQ  6LPLODUO\ L+
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)LQDOO\ WKH GHFLVLRQ RI ROGHU DJHQWV WR PRYH RXW RI WKHLU KRXVH LV WKH VDPH DV LQ WKH
DEVHQFH RI D UHQWDO VHFWRU VR WKH FXWRm L+
W  LV DJDLQ JLYHQ E\ HTXDWLRQ 
,QVHUWLQJ L+
W  DQG L+
W  LQWR WKH PDUNHW FOHDULQJ FRQGLWLRQ IRU KRXVHV DQG XVLQJ
WKH QRDUELWUDJH UHODWLRQ  \LHOGV WKH VDPH ODZ RI PRWLRQ IRU WKH KRXVH SULFH DV LQ
WKH DEVHQFH RI D UHQWDO VHFWRU HTXDWLRQ  7KLV LPSOLHV WKDW RXU SUHYLRXV UHVXOWV
VWLOO DSSO\ 7KH RQO\ GLmHUHQFH LV TXDQWLWDWLYH 6LQFH WKH oDW SULFH oXFWXDWLRQV DORQJ
D SHUIHFWIRUHVLJKW HTXLOLEULXP SDWK DUH VPDOOHU KHUH VR DUH WKRVH RI WKH KRXVH SULFH
7R FRPSXWH WKH WUDQVDFWLRQ YROXPH ZH QHHG WR PDNH VRPH IXUWKHU DVVXPSWLRQV
,Q SDUWLFXODU ZH DVVXPH WKDW QR oDW WKDW LV UHQWHG IURP RQH SHULRG WR WKH QH[W LV VROG
:H IXUWKHU DVVXPH WKDW DOO RZQHURFFXSLHG oDWV DUH VROG nUVW WR KRXVHKROGV SODQQLQJ WR
OLYH LQ WKHP 7KLV VHHPV SODXVLEOH ZKHQ RQH DFFRXQWV IRU WKH FRVW RI PDNLQJ D SURSHUW\
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W  b L
+
Wb￿
UHVSHFWLYHO\ 7KH WUDQVDFWLRQ YROXPH RI KRXVHV LV WKH VDPH DV LQ WKH PRGHO ZLWKRXW
WKH UHQWDO VHFWRU 7KH nUVW WZR WHUPV RI WKH WUDQVDFWLRQ YROXPH RI oDWV KRZHYHU DUH




W  b L)
W  PRUH DJHQWV RI DJH  EHFRPH RZQHUV RI D
oDW DW WKH HQG RI SHULRG W DQG WKH\ EX\ L+
W  b L)
W  oDWV LQ WRWDO L+
Wb￿ b L)
Wb￿
IURP SUHYLRXV RZQHURFFXSDQWV DQG WKH UHPDLQGHU IURP LQYHVWRUV ZKR UHQWHG WKHP




W  WKHQ L+
Wb￿bL)
Wb￿ oDWV
DUH VROG DW WKH HQG RI SHULRG W L+
W bL)
W  WR QHZ RZQHURFFFXSDQWV DQG WKH UHVW WR
LQYHVWRUV ZKR ZLOO UHQW WKHP RXW 7KH VDPH UHDVRQLQJ DSSOLHV IRU WKH DJH  DJHQWV￿￿
7R KLJKOLJKW WKH FRQWULEXWLRQ RI WKH DGGLWLRQDO PDUJLQ EHWZHHQ RZQHURFFXSDWLRQ
DQG UHQWDO ZH EULHo\ GLJUHVV WR D PRGHO ZKHUH WKLV PDUJLQ LV WKH RQO\ VRXUFH RI oXF
WXDWLRQV LQ WUDQVDFWLRQ YROXPH &RQVLGHU D PRGHO HFRQRP\ VLPLODU WR WKH RQH DERYH
H[FHSW WKDW DJHQWV RQO\ OLYH WZR SHULRGV DQG WKHUH DUH QR KRXVHV $VVXPH SDUDPHWHUV
VXFK WKDW WKH WHQXUH FKRLFHV LQ VWHDG\ VWDWH HTXLOLEULXP DUH DV LQ )LJXUH  7KHQ
IROORZLQJ WKH VDPH DSSURDFK DV EHIRUH ZH GHULYH WKDW
















￿￿:H FDQ FRPSXWH WKH RZQHURFFXSDQF\ UDWH IRU DQ\ FRKRUW DQG IRU WKH SRSXODWLRQ DQG FKDUDFWHULVH
LWV oXFWXDWLRQV ZKHQ WKH HFRQRP\ LV VXEMHFW WR VKRFNV ,Q 2UWDOR0DJQu H DQG 5DG\  ZH H[SORLW
WKLV WR DVVHVV WKH UHODWLYH FRQWULEXWLRQV RI FKDQJHV LQ LQFRPH DQG FUHGLW PDUNHW FRQGLWLRQV WR WKH 8.













)LJXUH  (QG RI SHULRG VWHDG\ VWDWH WHQXUH FKRLFHV E\ DJH JURXSV LQ D VLPSOH PRGHO
ZLWK RZQHU RFFXSDWLRQ DQG UHQWDO RI oDWV EXW QR KRXVHV
6WDUWLQJ IURP WKH VWHDG\ VWDWH D SRVLWLYH LQFRPH VKRFN JHQHUDWHV DQ LQFUHDVH LQ oDW
SULFHV ,W DOVR JHQHUDWHV DQ LQFUHDVH LQ WKH YROXPH RI WUDQVDFWLRQV LI LW UHGXFHV L)
W 







D SODXVLEOH FRQGLWLRQ ,Q WKLV FDVH WKH LQFUHDVH LQ WKH YROXPH RI WUDQVDFWLRQV LV HTXDO
WR WKH LQFUHDVH LQ WKH QXPEHU RI RZQHU RFFXSDQWV &RQYHUVHO\ D QHJDWLYH LQFRPH VKRFN
OHDGV WR DQ LQFUHDVH LQ L)
W  KHQFH D GHFUHDVH LQ WKH RZQHURFFXSDQF\ UDWH %XW WKLV
GRHV QRW DmHFW WUDQVDFWLRQ YROXPH VLQFH DOO SUHYLRXVO\ RZQHURFFXSLHG SURSHUWLHV DUH
VWLOO VROG VRPH RI WKHP WR LQYHVWRUV ZKR ZLOO UHQW WKHP RXW
,Q VXPPDU\ DV ORQJ DV FRQGLWLRQ  KROGV D SRVLWLYH LQFRPH VKRFN UDLVHV WKH
RZQHURFFXSDQF\ UDWH DQG WKHUHE\ WKH YROXPH RI WUDQVDFWLRQV￿￿ $ QHJDWLYH VKRFN
KRZHYHU SURPSWV D GHFUHDVH LQ RZQHU RFFXSDQF\ ZLWK QR FKDQJH LQ WUDQVDFWLRQ YROXPH
6R LQWURGXFLQJ D SHUIHFWO\ oH[LEOH UHQWDO VHFWRU IRU oDWV LQWR RXU LQLWLDO PRGHO DPSOLnHV
WKH YROXPH RI WUDQVDFWLRQ LQFUHDVHV LQ XSWXUQV EXW QRW WKH GHFUHDVHV LQ GRZQWXUQV
7KH DV\PPHWU\ GLVWLQJXLVKHV WKLV PHFKDQLVP IRU YROXPH RI WUDQVDFWLRQ oXFWXDWLRQV
IURP WKH RQH KLJKOLJKWHG LQ WKH LQLWLDO PRGHO ZKLFK LV V\PPHWULF 7KH QH[W VHFWLRQ
￿￿:H RQO\ SUHVHQW KHUH D VWHDG\ VWDWH HTXLOLEULXP VXFK WKDW L5 !L ) ,Q HTXLOLEULD ZLWK





Z K L F KL VH Y H QO H V VU H V W U L F W L Y H 
PRGLnHV WKH LQLWLDO PRGHO LQ D ZD\ WKDW DPSOLnHV WKH FKDQJHV LQ WUDQVDFWLRQ YROXPH
ERWK LQ ERRPV DQG EXVWV
 $Q $OWHUQDWLYH 'RZQ 3D\PHQW &RQVWUDLQW
0\RSLF %DQNV
0RUWJDJH OHQGHUV
 VWDWHG SUDFWLFH LV WR UHTXLUH D GRZQ SD\PHQW DPRXQWLQJ WR D IUDF
WLRQ RI FXUUHQW SULFH 7R WKH H[WHQW WKDW OHQGHUV YDU\ WKLV IUDFWLRQ LQ DQWLFLSDWLRQ RI
SULFH FKDQJHV WKH IRUZDUGORRNLQJ FRQVWUDLQW RI WKH SUHYLRXV VHFWLRQV FDQ FDSWXUH WKHLU
EHKDYLRXU ,Q WKLV VHFWLRQ ZH DQDO\VH KRXVLQJ PDUNHW oXFWXDWLRQV ZKHQ OHQGHUV GR
QRW PDNH VXFK DGMXVWPHQWV LH ZKHQ WKH\ LPSRVH D ?P\RSLF FRQVWUDLQW WKDW OLPLWV
GHEW WR D n[HG IUDFWLRQ RI WKH FXUUHQW SURSHUW\ YDOXH :H nQG WKDW WKH DELOLW\ RI RXU
WKHRU\ WR PDWFK WKH GDWD LPSURYHV ZKHQ ZH DVVXPH WKLV P\RSLF FRQVWUDLQW ,Q SDUWLF
XODU WKLV IRUPXODWLRQ JHQHUDWHV D KLJKHU YRODWLOLW\ RI KRXVLQJ SULFHV D YRODWLOLW\ RI WKH
YROXPH RI WUDQVDFWLRQV ODUJHU WKDQ WKDW RI KRXVLQJ SULFHV DQG LQFRPH DV ZHOO DV D OHDG
RI WUDQVDFWLRQ YROXPH RYHU WKH RWKHU WZR VHULHV
6XSSRVH WKDW OHQGHUV GR QRW DOORZ ERUURZHUV WR KROG D GHEW KLJKHU WKDQ D n[HG
SURSRUWLRQ o RI WKH FRQWHPSRUDQHRXV YDOXH RI WKHLU GZHOOLQJ WKDW LV ERUURZLQJV DUH
OLPLWHG WR bVW  oTK
W  $W WKH WLPH RI SXUFKDVH WKLV FRQVWUDLQW DPRXQWV WR D GRZQ
SD\PHQW UHTXLUHPHQW RI  b oTK
W  *RLQJ EDFN WR WKH WHQXUH SDWWHUQ RI )LJXUH  ZH







































6WDUWLQJ ZLWK WKH HFRQRP\ DW VWHDG\ VWDWH HTXLOLEULXP DQG FDOFXODWLQJ WKH HmHFW
RI DQ LPSXOVH LQFRPH VKRFN }! DV LQ 6HFWLRQ  ZH nQG DJDLQ WKH FRPRYHPHQW RI
SULFHV DQG WUDQVDFWLRQ YROXPHV EXW WKH HmHFWV RI WHPSRUDU\ VKRFNV DUH VWURQJHU LQ
WKLV YHUVLRQ RI WKH PRGHO￿￿ 7KLV LV GXH WR OHQGHUV DOORZLQJ DQ LQFUHDVH LQ ERUURZLQJ
SURSRUWLRQDO WR WKH FRQWHPSRUDQHRXV SULFH LQFUHDVH $V D UHVXOW SULFHV ULVH PRUH ZKLFK
DPSOLnHV WKH HmHFWV RI WKH VKRFN RQ WKH \RXQJ PDUJLQDO KRXVH EX\HUV DQG KHQFH RQ WKH
YROXPH RI WUDQVDFWLRQV ,Q WKH PRGHO ZLWK WKH IRUZDUGORRNLQJ FRQVWUDLQW E\ FRQWUDVW
OHQGHUV UHFRJQLVH WKH WHPSRUDU\ QDWXUH RI WKH KRXVLQJ SULFH LQFUHDVH DQG WKHUHIRUH
UHVWULFW WKH DPRXQW RI H[WUD OHQGLQJ WKH\ DOORZ 8QGHU WKH IRUZDUGORRNLQJ FRQVWUDLQW
VPDOOHU SULFH PRYHPHQWV \LHOG OHVV FDSLWDO JDLQV IRU oDW RZQHUV DQG WKHUHIRUH IHZHU
H[WUD SXUFKDVHV RI KRXVHV UHODWLYH WR VWHDG\ VWDWH
,Q WKH FDVH RI D SHUPDQHQW SRVLWLYH LQFRPH VKRFN WKH oDW SULFH ULVHV SHUPDQHQWO\
XQGHU ERWK WKH IRUZDUGORRNLQJ DQG WKH P\RSLF FRQVWUDLQWV VR WKDW WKH H[WUD DPRXQW
RI ERUURZLQJ DOORZHG IRU WKH SXUFKDVH RI D oDW LV SURSRUWLRQDO WR LWV SULFH LQFUHDVH LQ
ERWK FDVHV 8QGHU HLWKHU W\SH RI FRQVWUDLQW WKH KRXVH SULFH LQLWLDOO\ RYHUVKRRWV LWV
QHZ VWHDG\ VWDWH :LWK WKH P\RSLF FRQVWUDLQW KRXVH EX\HUV
 ERUURZLQJV LQ WKH SHULRG
RI WKH VKRFN DUH UHVWULFWHG WR D IUDFWLRQ RI WKH FXUUHQW KLJK KRXVH SULFH ZKHUHDV ZLWK
WKH IRUZDUGORRNLQJ FRQVWUDLQW DJHQWV
 ERUURZLQJV DUH UHVWULFWHG WR D IUDFWLRQ RI QH[W
SHULRG
V ORZHU SULFH $V D FRQVHTXHQFH DFTXLULQJ D KRXVH LV HDVLHU XQGHU WKH P\RSLF
FRQVWUDLQW 7KH KRXVH SULFH ULVHV PRUH DW WKH GDWH RI WKH VKRFN FRQYLQFLQJ PRUH HOGHUO\
WR VHOO WKHLU KRXVH WR WKH KLJKHU QXPEHU RI \RXQJ DJHQWV ZKR FDQ DmRUG WKH UHTXLUHG
GRZQ SD\PHQW 7KLV LPSOLHV D KLJKHU oXFWXDWLRQ LQ WUDQVDFWLRQ YROXPH XQGHU WKH
P\RSLF FRQVWUDLQW WKDQ XQGHU WKH IRUZDUGORRNLQJ RQH ZLWK QR UHQWDO VHFWRU )LJXUH 
LOOXVWUDWHV WKLV HmHFW ,W VKRZV WKH VDPH H[SHULPHQW DV )LJXUH  EXW ZLWK WKH P\RSLF
FRQVWUDLQW￿￿ $V LQ WKH GDWD YROXPH RI WUDQVDFWLRQV oXFWXDWHV PRUH WKDQ SULFH
$QRWKHU LQWHUHVW RI WKLV YHUVLRQ RI WKH PRGHO LV LWV DELOLW\ WR PDWFK WKH REVHUYHG OHDG
RI WUDQVDFWLRQ YROXPH RYHU SULFH PRYHPHQWV 6XSSRVH DJHQWV NQRZ WKDW WKHLU LQFRPH
LV VXEMHFW WR F\FOLFDO oXFWXDWLRQV DURXQG VRPH VWHDG\ VWDWH OHYHO LQFRPH LV nUVW 
WKHQ  WKHQ  DERYH VWHDG\ VWDWH WKHQ   DQG  EHORZ VWHDG\
VWDWH DQG VR RQ )LJXUH  VKRZV WKLV LQFRPH SDWWHUQ WRJHWKHU ZLWK WKH FRUUHVSRQGLQJ
HTXLOLEULXP SULFHV DQG WUDQVDFWLRQ YROXPH￿￿ 2YHU WKH F\FOHV WKH FRUUHODWLRQ RI LQFRPH
ZLWK FRQWHPSRUDQHRXV WUDQVDFWLRQ YROXPH LV   Z K H U H D VL WL V  ZLWK RQH SHULRG
ODJJHG WUDQVDFWLRQ YROXPH￿￿
￿￿'HWDLOV RI WKH GHULYDWLRQV DUH DYDLODEOH IURP WKH DXWKRUV XSRQ UHTXHVW
￿￿7KH SDUDPHWHUV DUH WKH VDPH DV IRU )LJXUH  VHH IRRWQRWH 
￿￿)RU FODULW\ )LJXUH  GRHV QRW JUDSK WKH SULFH RI HDFK W\SH RI GZHOOLQJ EXW UDWKHU WKH KRXVLQJ
SULFH LQGH[ FDOFXODWHG DV WKH DYHUDJH RI oDW DQG KRXVH SULFHV ZHLJKWHG E\ WKH UHVSHFWLYH QXPEHU RI
GZHOOLQJV 7KH SDUDPHWHUV DUH WKH VDPH DV IRU )LJXUH  VHH IRRWQRWH 
￿￿,Q WKH PRGHOV ZLWK WKH IRUZDUGORRNLQJ FRQVWUDLQW E\ FRQWUDVW WKH YROXPH RI WUDQVDFWLRQV GRHV
QRW OHDG LQFRPH oXFWXDWLRQV












































































































Housing Price Index Volume of Transaction Income of Young5HFDOO WKDW WKH SULFH RI oDWV IROORZV H[DFWO\ WKH oXFWXDWLRQV RI WKH FXUUHQW LQFRPH
RI WKH PDUJLQDO nUVWWLPH EX\HU ZKLOH WKH XVHU FRVW RI KRXVHV LV GHWHUPLQHG UHODWLYH
WR WKH XVHU FRVW RI oDWV VR DV WR DFFRXQW IRU WKH KRXVH XWLOLW\ SUHPLXP RI WKH PDUJLQDO
ROG DJHQW ZLWK QDPH L+ $W WKH EHJLQQLQJ RI WKH ERRP DV LQFRPH DQG oDW SULFHV
ULVH oDW RZQHUV EHQHnW IURP LQFUHDVHG LQFRPH DQG FDSLWDO JDLQV VR PRUH RI WKHP EX\
D KRXVH DQG L+ ULVHV ,Q WKH VHFRQG SHULRG RI ULVLQJ LQFRPH KRXVH EX\HUV DUH oDW
RZQHUV ZKR SDLG D KLJKHU SULFH IRU oDWV WKDQ WKHLU FRXQWHUSDUWV LQ WKH SUHYLRXV SHULRG
7KHUHIRUH IHZHU RI WKHP FDQ DmRUG WKH KRXVH FRPSDUHG WR WKH LQLWLDO SHULRG RI KLJK
LQFRPH DQG L+ IDOOV +RZHYHU VLQFH LQFRPH LV VWLOO KLJK L+ UHPDLQV DERYH LWV
VWHDG\ VWDWH OHYHO :LWK WKLV GHFUHDVH LQ L+ WKH YROXPH RI WUDQVDFWLRQV GHFUHDVHV
DV GRHV WKH GLmHUHQFH EHWZHHQ KRXVH DQG oDW XVHU FRVWV 7KLV LPSOLHV WKDW KRXVLQJ
SULFHV ULVH DW D ORZHU UDWH WKDQ LQFRPH ZKLOH WUDQVDFWLRQ YROXPH LV DOUHDG\ GURSSLQJ
,Q WKH IROORZLQJ SHULRG LQFRPH DQG KHQFH WKH oDW SULFH DUH ORZ 7KLV LPSOLHV FDSLWDO
ORVVHV IRU oDW RZQHUV )HZHU DJHQWV FDQ DmRUG PRYLQJ WR D KRXVH VR L+ GHFUHDVHV
IXUWKHU SURPSWLQJ DQRWKHU UHGXFWLRQ LQ WKH YROXPH RI WUDQVDFWLRQV ,Q WKH VHFRQG
SHULRG RI GHFUHDVLQJ LQFRPH WKH \RXQJ oDW RZQHUV DUH DJHQWV ZKR SDLG D ORZHU SULFH
IRU oDWV WKDQ WKHLU FRXQWHUSDUWV LQ WKH SUHYLRXV SHULRG DQG WKXV GLG QRW LQFXU PXFK RI
D FDSLWDO ORVV 0RUH RI WKHP FDQ DmRUG WR PRYH LQWR D KRXVH 7KHUHIRUH WKH YROXPH RI
WUDQVDFWLRQV LQFUHDVHV DQG VR GRHV L+ 7KLV LPSOLHV D ULVH RI WKH XVHU FRVW GLmHUHQFH
EHWZHHQ KRXVHV DQG oDWV 7KH KRXVH SULFH WKHUHIRUH GRHV QRW GHFUHDVH DV PXFK DV
WKH oDW SULFH %RWK SULFHV DUH VWLOO GHFUHDVLQJ ZKLOH WKH WUDQVDFWLRQ YROXPH LV DOUHDG\
ULVLQJ
7UDQVDFWLRQ YROXPH oXFWXDWHV PRUH WKDQ LQFRPH DQG KRXVH SULFHV LQ RXU VLPXODWLRQ
DV LV WKH FDVH LQ WKH GDWD 7KH oXFWXDWLRQV RI WKH KRXVLQJ SULFH LQGH[ KRZHYHU DUH
VOLJKWO\ VPDOOHU WKDQ LQFRPH oXFWXDWLRQV EXW JUHDWHU LQ WKH GDWD 2QH ZD\ WR JHQHUDWH
ODUJHU KRXVLQJ SULFH oXFWXDWLRQV ZRXOG EH WR SDUDPHWHUL]H ODUJHU LQFRPH oXFWXDWLRQV
IRU \RXQJ KRXVHKROGV $V PHQWLRQHG HDUOLHU DQG DV VKRZQ E\ HTXDWLRQV  DQG 
WKH DPSOLWXGH RI KRXVLQJ SULFH oXFWXDWLRQV LV GHWHUPLQHG E\ WKH DPSOLWXGH RI LQFRPH
oXFWXDWLRQV IRU WKRVH KRXVHKROGV ZKR DUH FOLPELQJ WKH SURSHUW\ ODGGHU DQG QRW SHU
FDSLWD LQFRPH
,Q DOO WKLV YHUVLRQ RI RXU PRGHO ZLWK P\RSLF EDQNV DQG QR UHQWDO VHFWRU PDWFKHV WKH
GDWD EHVW ,WV PDMRU LPSURYHPHQWV RYHU WKH SUHYLRXV YHUVLRQV DUH ODUJHU KRXVLQJ SULFH
oXFWXDWLRQV DQG D SRVVLEOH OHDG RI WKH YROXPH RI WUDQVDFWLRQV RYHU LQFRPH oXFWXDWLRQV
7KDW EDQNV
 EHKDYLRU LV FORVHU WR RXU P\RSLF UDWKHU WKDQ IRUZDUG ORRNLQJ DVVXPSWLRQ LV
VXSSRUWHG E\ FDVXDO REVHUYDWLRQ￿￿ 2I FRXUVH ZH GR REVHUYH SURSHUWLHV EHLQJ UHQWHG
1HYHUWKHOHVV WKH UHVXOWV RI RXU P\RSLF PRGHO ZLWKRXW UHQWDO VWLOO DSSO\ DV ORQJ DV
WKH VWRFN RI SURSHUWLHV UHQWHG LV UHODWLYHO\ FRQVWDQW RYHU WKH EXVLQHVV F\FOH LH LI WKH
RQO\ DUELWUDJH SHUIRUPHG LV WKDW E\ KRXVHKROGV GHOD\LQJ RU DQWLFLSDWLQJ WKHLU PRYLQJ
GHFLVLRQ 7KLV VHHPV SODXVLEOH JLYHQ WKDW WUDQVDFWLRQ DQG VHDUFK FRVWV PDQDJHPHQW
IHHV DQG RWKHU PDUNHW ULJLGLWLHV DOORZ GHYLDWLRQV RI WKH UHQW IURP WKH XVHU FRVW
 &RQFOXGLQJ 5HPDUNV
7KLV SDSHU KDV GHYHORSHG D G\QDPLF WKHRU\ RI KRXVLQJ PDUNHW oXFWXDWLRQV EDVHG RQ
FUHGLW FRQVWUDLQWV DQG OXPS\ DGMXVWPHQWV RI KRXVLQJ FRQVXPSWLRQ RYHU WKH OLIHF\FOH
:H VWXGLHG WZR IRUPV RI GRZQ SD\PHQW FRQVWUDLQW DQG WKH HmHFWV RI D UHQWDO VHFWRU
$OO YDULDQWV RI WKH PRGHO SURGXFH TXDOLWDWLYHO\ WKH VDPH FRPRYHPHQWV RI WUDQVDFWLRQ
YROXPH DQG SULFHV LQ UHVSRQVH WR VKRFNV 7KH PDLQ PHFKDQLVP E\ ZKLFK WKH YROXPH
RI WUDQVDFWLRQV oXFWXDWHV LH oXFWXDWLRQV RI WKH DJH RI UHSHDW EX\HUV VHHPV WR EH
LQ DJUHHPHQW ZLWK WKH HPSLULFDO HYLGHQFH :LWK IRUZDUGORRNLQJ EDQNV KRZHYHU WKH
YROXPH RI WUDQVDFWLRQV oXFWXDWHV OHVV WKDQ LQFRPH ,QWURGXFLQJ D UHQWDO VHFWRU IRU oDWV
GDPSHQV WKH oXFWXDWLRQV RI WKH oDW SULFH EXW LQFUHDVHV WKRVH RI WKH YROXPH RI WUDQV
DFWLRQV 7KH PRGHO ZLWK P\RSLF EDQNV DQG QR UHQWDO VHFWRU RU D n[HG VWRFN RI UHQWDO
SURSHUWLHV PDWFKHV ERWK WKH REVHUYHG FRPRYHPHQW DQG UHODWLYH DPSOLWXGH RI KRXVLQJ
SULFHV WUDQVDFWLRQ YROXPH DQG LQFRPH 7KLV PRGHO DOVR SURYLGHV DQ H[SODQDWLRQ IRU
WKH REVHUYHG OHDG RI WUDQVDFWLRQ YROXPH RYHU WKH RWKHU WZR VHULHV
7KH NH\ FRQWULEXWLRQ RI RXU WKHRU\ LV WR VXJJHVW D QHZ XQGHUVWDQGLQJ RI KRXVLQJ
SULFH IXQGDPHQWDOV ,Q SDUWLFXODU ZH nQG WKDW WKH SULFH RI VPDOOHU SURSHUWLHV LV GHWHU
PLQHG E\ WKH LQFRPH RI WKH SRRUHVW nUVWWLPH EX\HUV 7KH SULFH RI ODUJHU SURSHUWLHV
DGMXVWV VXFK WKDW WKH DGGLWLRQDO XVHU FRVW RI WKHVH SURSHUWLHV HTXDOV WKHLU XWLOLW\ SUH
PLXP UHODWLYH WR VPDOOHU SURSHUWLHV IRU HQGRJHQRXVO\ GHWHUPLQHG PDUJLQDO DJHQWV 7KH
FKDUDFWHULVWLFV RI WKHVH PDUJLQDO DJHQWV oXFWXDWH ZLWK LQFRPH LQ D PDQQHU ZKLFK DPSOL
nHV WKH SULFH oXFWXDWLRQV RI ODUJHU SURSHUWLHV 7KLV YLHZ RI KRXVLQJ SULFH IXQGDPHQWDOV
LPSOLHV WKDW WKH YRODWLOLW\ RI KRXVLQJ SULFHV LV RI WKH VDPH RUGHU DV WKDW RI WKH LQFRPH
￿￿0RUH ]HURSHUFHQW GRZQ SD\PHQW PRUWJDJHV ZHUH DYDLODEOH DW WKH HQG RI  LQ WKH 8QLWHG
.LQJGRP WKDQ LQ WKH SUHYLRXV WZR \HDUV DOWKRXJK E\ WKHQ LW ZDV ZLGHO\ DFNQRZOHGJHG WKDW WKH
ERRP RI  ZDV FRPLQJ WR DQ HQG ,I EDQNV ZHUH IRUZDUGORRNLQJ WKH RSSRVLWH VKRXOG KDYH EHHQ
REVHUYHG
RI \RXQJ KRXVHKROGV QRW *'3 0RUHRYHU WR WKH H[WHQW WKDW \RXQJ KRXVHKROGV
 LQFRPH
LV SUHGLFWDEOH VR DUH KRXVLQJ SULFHV
$OO WKH GHULYDWLRQV SUHVHQWHG LQ WKLV SDSHU DUH IRU VSHFLnF VWHDG\ VWDWH GLVWULEXWLRQV
RI DJHQWV RYHU WKH DYDLODEOH W\SHV RI GZHOOLQJ 7KH NH\ IHDWXUHV RI WKH FRQnJXUDWLRQV
ZH DQDO\]H DUH WKDW WKH \RXQJ PDUJLQDO KRXVH EX\HUV DUH oDW RZQHUV DQG WKDW VRPH
ROGHU DJHQWV UHGXFH WKHLU KRXVLQJ FRQVXPSWLRQ EHIRUH G\LQJ 9DULRXV VWHDG\ VWDWH
GLVWULEXWLRQV RI KRXVLQJ FRQVXPSWLRQ FDQ EH DFFRPPRGDWHG 2XU UHVXOWV ZLOO KROG DV
ORQJ DV WKH oXFWXDWLQJ PDUJLQV UHPDLQ WKH RQHV WKDW ZH LGHQWLnHG LQ WKH SDSHU ,Q
RUGHU WR IRFXV RQ WKHVH PDUJLQV ZH DVVXPHG D SHUIHFWO\ LQHODVWLF VXSSO\ RI ODQG DQG
FRQVWUXFWLRQ VHUYLFHV ,W VKRXOG EH FOHDU KRZHYHU WKDW DV ORQJ DV WKHVH VXSSO\ VFKHGXOHV
DUH QRW SHUIHFWO\ HODVWLF RXU TXDOLWDWLYH UHVXOWV KROG )LQDOO\ ZH DVVXPHG IRU VLPSOLFLW\
WKDW DOO DJHQWV FRXOG PRYH RXW RI WKHLU SDUHQWV
 GZHOOLQJ E\ WKH HQG RI WKHLU VHFRQG
SHULRG RI OLIH 2XU UHVXOWV DUH UREXVW WR WKH DOWHUQDWLYH DVVXPSWLRQ ZKHUHE\ VRPH
UHPDLQ ZLWK WKHLU SDUHQWV IRU PRUH SHULRGV 0RUHRYHU VXFK D VSHFLnFDWLRQ SURYLGHV
D WHVWDEOH K\SRWKHVLV ZLWK UHJDUGV WR WKH oXFWXDWLRQV RI WKH DYHUDJH DJH RI nUVWWLPH
EX\HUV WKH WKHRU\ SUHGLFWV WKDW WKLV DJH GHFUHDVHV GXULQJ ERRPV DQG LQFUHDVHV GXULQJ
UHFHVVLRQV￿￿
2XU WKHRU\ \LHOGV WHVWDEOH K\SRWKHVHV DQG UDLVHV XQH[SORUHG HPSLULFDO TXHVWLRQV
:H KRSH LW ZLOO SURYLGH JXLGDQFH IRU IXUWKHU HPSLULFDO UHVHDUFK ,Q IXWXUH ZRUN ZH ZLOO
H[SORLW WKH DQDO\WLFDO WUDFWDELOLW\ RI RXU DSSURDFK WR JDLQ IXUWKHU LQVLJKWV LQWR KRXVLQJ
PDUNHW G\QDPLFV DQG PDFURHFRQRPLF oXFWXDWLRQV
￿￿7KLV H[WHQVLRQ RI RXU PRGHO LV VWXGLHG LQ D FRPSDQLRQ SDSHU 2UWDOR0DJQu H DQG 5DG\ 
ZKHUH ZH DQDO\VH WKH 8. KRXVLQJ PDUNHW ERRP DQG FUDVK RI WKH (LJKWLHV LQ OLJKW RI RXU WKHRU\
$SSHQGL[
(TXDWLRQ  LPSOLHV WKDW WKH KRXVH SULFH GLmHUV IURP LWV VWHDG\ VWDWH OHYHO IRU WZR
SHULRGV VR WKDW T+

























































































ZLWK :V￿￿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V￿￿ b ox T+   U UT)
V b x T)    L+
V￿￿:V￿￿ E\ GHnQLWLRQ
RI WKH FXWRm LQGH[ L+
V￿￿ DQG UHFDOOLQJ WKDW L)
V￿￿   b 6) b 6+ ZH REWDLQ WKH
H[SUHVVLRQ LQ  5HSHDWLQJ WKH VDPH VWHSV ZLWK  \LHOGV HTXDWLRQ 
5HIHUHQFHV
&DVH .DUO ( DQG 5REHUW - 6KLOOHU  ?7KH HpFLHQF\ RI WKH PDUNHW IRU VLQJOH
IDPLO\ KRPHV $PHULFDQ (FRQRPLF 5HYLHZ 
&KR 0DQ  ?+RXVH SULFH G\QDPLFV D VXUYH\ RI WKHRUHWLFDO DQG HPSLULFDO LVVXHV
-RXUQDO RI +RXVLQJ 5HVHDUFK 
'XFD -RKQ 9 DQG 6WXDUW 6 5RVHQWKDO  ?%RUURZLQJ FRQVWUDLQWV DQG DFFHVV WR
RZQHURFFXSLHG KRXVLQJ 5HJLRQDO 6FLHQFH DQG 8UEDQ (FRQRPLFV 
(QJHOKDUGW *DU\ 9  ?&RQVXPSWLRQ GRZQ SD\PHQWV DQG OLTXLGLW\ FRQVWUDLQWV
-RXUQDO RI 0RQH\ &UHGLW DQG %DQNLQJ 
'L3DVTXDOH 'HQLVH DQG :LOOLDP & :KHDWRQ  ?+RXVLQJ PDUNHW G\QDPLFV DQG
WKH IXWXUH RI KRXVLQJ SULFHV -RXUQDO RI 8UEDQ (FRQRPLFV 
)UHL[DV ;DYLHU  ?(O PHUFDGR KLSRWHFDULR HVSDQRO 6LWXDFLRQ DFWXDO \ SURMHFWR GH
UHIRUPD 'LVFXVVLRQ 3DSHU 1R  )XQGDFLRQ GH (VWXGLRV GH (FRQRPLD $SOLFDGD
*UHHQ 5LFKDUG DQG 3DWULF + +HQGHUVKRWW  ?$JH KRXVLQJ GHPDQG DQG UHDO
KRXVH SULFHV 5HJLRQDO 6FLHQFH DQG 8UEDQ (FRQRPLFV 
*URVVPDQ 6DQIRUG - DQG *X\ /DURTXH  ?$VVHW 3ULFLQJ DQG 2SWLPDO 3RUWIROLR
&KRLFH LQ WKH 3UHVHQFH RI ,OOLTXLG 'XUDEOH &RQVXPSWLRQ *RRGV (FRQRPHWULFD

+DXULQ 'RQDOG 5 3DWULF + +HQGHUVKRWW DQG 6XVDQ 0 :DFKWHU  ? %RUURZ
LQJ FRQVWUDLQWV DQG WKH WHQXUH FKRLFH RI \RXQJ KRXVHKROGV -RXUQDO RI +RXVLQJ
5HVHDUFK 
,RDQQLGHV <DQQLV 0  ?+RXVLQJ RWKHU UHDO HVWDWH DQG ZHDOWK SRUWIROLRV $Q
HPSLULFDO LQYHVWLJDWLRQ EDVHG RQ WKH  6XUYH\ RI &RQVXPHU )LQDQFHV 5H
JLRQDO 6FLHQFH DQG 8UEDQ (FRQRPLFV 
-RQHV /DZUHQFH '  ?&XUUHQW ZHDOWK DQG WHQXUH FKRLFH $5(8($ -RXUQDO

-RQHV /DZUHQFH '  ?7KH WHQXUH WUDQVLWLRQ GHFLVLRQ IRU HOGHUO\ KRPHRZQHUV
-RXUQDO RI 8UEDQ (FRQRPLFV 
.L\RWDNL 1REXKLUR DQG -RKQ 0RRUH  ?&UHGLW F\FOHV -RXUQDO RI 3ROLWLFDO
(FRQRP\ 
/LQQHPDQ 3HWHU DQG 6XVDQ 0 :DFKWHU  ?7KH LPSDFWV RI ERUURZLQJ FRQVWUDLQWV
RQ KRPHRZQHUVKLS $5(8($ -RXUQDO 
0DQNLZ 1 *UHJRU\ DQG 'DYLG 1 :HLO  ? 7KH EDE\ ERRP WKH EDE\ EXVW DQG
WKH KRXVLQJ PDUNHW 5HJLRQDO 6FLHQFH DQG 8UEDQ (FRQRPLFV 
0HJEROXJEH ,VDDF ) -DUMLVX 6D$DGX DQG -DPHV ' 6KLOOLQJ  ? 2K \HV WKH
HOGHUO\ ZLOO UHGXFH KRXVLQJ HTXLW\ XQGHU WKH ULJKW FLUFXPVWDQFHV -RXUQDO RI
+RXVLQJ 5HVHDUFK 
0XHOOEDXHU -RKQ DQG $QWKRQ\ 0XUSK\  ?%RRPV DQG EXVWV LQ WKH 8. KRXVLQJ
PDUNHW (FRQRPLF -RXUQDO 
0LOHV 'DYLG  +RXVLQJ nQDQFLDO PDUNHWV DQG WKH ZLGHU HFRQRP\ -RKQ :LOH\
	 6RQV 1HZ <RUN
2UWDOR0DJQu H )UDQz FRLV  ?$VVHW SULFH oXFWXDWLRQV LQ D OLIHF\FOH HFRQRP\ 'R
FROODWHUDO FRQVWUDLQWV PDWWHU" 'LVFXVVLRQ 3DSHU 1R  )LQDQFLDO 0DUNHWV
*URXS /RQGRQ 6FKRRO RI (FRQRPLFV
2UWDOR0DJQu H )UDQz FRLV DQG 6YHQ 5DG\  ?%RRP LQ EXVW RXW <RXQJ KRXVHKROGV
DQG WKH KRXVLQJ SULFH F\FOH PLPHR
3RWHUED -DPHV 1  ?+RXVH SULFH G\QDPLFV 7KH UROH RI WD[ SROLF\ DQG GHPRJ
UDSK\ %URRNLQJV 3DSHUV RQ (FRQRPLF $FWLYLW\ 
6WHLQ -HUHP\ &  ?3ULFHV DQG WUDGLQJ YROXPH LQ WKH KRXVLQJ PDUNHW $ PRGHO
ZLWK GRZQSD\PHQW HmHFWV 4XDUWHUO\ -RXUQDO RI (FRQRPLFV 
86 %XUHDX RI &HQVXV YDULRXV \HDUV ?6WDWLVWLFDO DEVWUDFW RI WKH 8QLWHG 6WDWHV
:DVKLQJWRQ '&
=RUQ 3HWHU 0  ?0RELOLW\WHQXUH GHFLVLRQV DQG nQDQFLDO FUHGLW 'R PRUWJDJH
TXDOLnFDWLRQ UHTXLUHPHQWV FRQVWUDLQ KRPHRZQHUVKLS" $5(8($ -RXUQDO 

